Changes in histone acetylation during oocyte meiotic maturation in the diabetic mouse by 丁露
 
学校编码：10384                                     分类号      密级       




硕  士  学  位  论  文 
                                           
糖尿病小鼠卵母细胞减数分裂成熟过程中
组蛋白乙酰化的变化研究 
Changes in histone acetylation during oocyte meiotic 
maturation in the diabetic mouse 
丁 露 
 
指导教师姓名：齐忠权 教 授 
专  业 名 称： 微生物学 
论文提交日期：2012 年 4 月 
论文答辩时间：2012 年  月 
学位授予日期：2012 年  月   
 
答辩委员会主席：           
评    阅    人：           
 



















另外，该学位论文为（      ）课题（组）的研究成果，获得




声明人（签名）：             






















（     ）1.经厦门大学保密委员会审查核定的保密学位论文，
于   年  月  日解密，解密后适用上述授权。 






声明人（签名）：             































个具有代表性的（去）乙酰基转移酶的 mRNA 相对表达情况。 
本研究的结果显示：（1）在小鼠卵母细胞减数分裂进程的这三个特定时期中，
在组蛋白 H3 和 H4 中某些特定的赖氨酸位点上，实验组和对照组的（去）乙酰
化状态有所差异。（2）在卵母细胞的特定发育时期中，本研究选取的几个乙酰基
转移酶和去乙酰基转移酶的 mRNA 相对表达情况在实验组和对照组之间有着显著




















Diabetes mellitus is a kind of symptom complex, with hyperglycemia as its 
major characteristic in clinical. Lots of causative agents, like hereditary factor, 
functional disorder of immunologic system, toxicity of free radical, infection and 
toxicity of micro-organism or even psychology factor, can result in hypoinsulinism or 
insulin resistance, causing a series of metabolic disturbance, including sugars, 
proteins or lipoids in organism. The etiological factors of type I diabetes is the 
absolute depletion insulin, and it is seriously threatening the reproductive health of 
many young women nowadays at their adolescent age. Many researches have 
demonstrated that diabetes can do great harm to oocytes of female animals, but the 
potential mechanisms are still unknown. 
Histone acetylation plays an important role in the epigenetic modification of 
eukaryotic cell. Acetylation of several lysine residues in core histone of mice oocyte 
may have significance meanings on the grown, maturity, fertilization and 
development. Whether there exists some certain relationship between the damage 
resulted from diabetes on oocyte and the change of histone acetylation has not been 
investigated at present. This study chose three considerable typical development 
stages (GV, MI, MII stages) during meiosis of mice oocyte, observed the global 
profiles of histones H3 and H4 acetylation (the changes of histone at H3K9, K14; 
H4K5, K8, K12 and K16) in oocytes of diabetic mice through immunostaining. We 
also obtained the mRNA relative expression levels of representative HATs and 
HDACs (including GCN5, EP300, PCAF, HDAC1, HDAC2, HDAC3, SIRT1 and 
SIRT2). 
Our research demonstrated that, (1) the global profiles of H3 and H4 acetylation 
in oocytes from diabetic mice were altered at several lysine sites during individual 
stages of meiotic maturation; (2) the relative mRNA expression concentrations of 















controls, while those of Hdac1, Hdac2, Hdac3, Sirt1 and Sirt2 were decreased
（P<0.05）, which indicates that diabetes perturbs the normal balance between 
acetylation and deacetylation. From these results, we can conclude that diabetes may 
change the acetylation status of several lysine sites in histone tails by influencing the 
expressions of certain HATs and HDACs. 
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有关。20 世纪末，全球范围内的糖尿病病人就已经超过了 1.2 亿人，其中我国的
糖尿病患数量在当时居于世界第二，1994 年时就已达到了 2000 万。据 WHO 预
计，到 2025 年截止，全球范围内成年糖尿病患者的人数将增长到 3 亿。1998 年
时我国的糖尿病患者人数已达 4500 万，并且每年在以 80 至 100 万的速度逐渐增
长。因此，我们可以预见，在未来的 50 年内，糖尿病将仍然是我国严重的公共










能力(Donnelly et al. 2000, Wautier and Guillausseau 2001)。以 I 型糖尿病为例，I 型糖尿病












































































hormone, FSH 和促黄体激素，luteinizing hormone, LH）冲击或其他因素的刺激时，
就会突破阻滞，恢复进行减数分裂的能力，能够继续进行减数分裂成熟，直到排
卵。减数分裂恢复（或重启）的标志性事件是生发泡破裂（germinal vesicle 











(Metaphase II, MII) 直到受精或其他活化的发生(Hinrichs et al. 1995, Sorensen and 
Wassarman 1976, Sun Q. Y. et al. 2009, Wang Q. and Sun 2007)。从卵母细胞恢复减数分裂到 



















生停滞于 MII 期的卵子受精或是被孤雌活化后。哺乳动物卵母细胞的 MII 期与
MI 期相比相对短暂一些。一旦卵母细胞被精子激活或接受了人工孤雌激活便即
刻进入 AII 和 TII 期，旋即排出第二极体。此时的染色体会再次去凝集，形成雌
雄原核，同时卵子被活化发生皮质反应，能量的代谢与蛋白质的合成也重新活跃
起来，至此减数分裂的所有过程就全部完成了。从 1 细胞胚胎开始，胚胎就开始

















































































的全能性(Humpherys et al. 2002)。在卵子或胚胎发育过程中，正常的表观重编程可
以使发育过程中所需的基因表达无误，而异常的重编程则有很大可能性导致子代
发生各种异常的表型，甚至生存率大大降低(Reik et al. 2001)。 
与原核生物相比，真核生物基因组的结构与其有着很大的差异，其中最大的
差异就是后者的基因组是致密凝集后被包裹在染色质中的。染色质是真核细胞







之一。核小体主要是由一个包含有核心组蛋白 H2A，H2B，H3 和 H4 各两个拷





et al. 1964, Daniel et al. 2005, Gutierrez and Hnilica 1967, Huletsky et al. 1985, Koprinarova and 
Russev 2008, Nathan et al. 2006, Rada-Iglesias et al. 2009, Sansam and Roberts 2006, Sun Z. W. and 
Allis 2002, Turner 2002, Wang W. H. and Sun 2006, Wei Y. et al. 1999, Xu D. et al. 2009)。组蛋白所
携带的表观遗传学信息量是相当多的。以 H2A、H2B、H3、H4 这四种核心组蛋
白为例，仅它们就共有各异的乙酰化异构体达 50 种，其中 H3、H4、H2B 分别














Degree papers are in the “Xiamen University Electronic Theses and Dissertations Database”. Full
texts are available in the following ways: 
1. If your library is a CALIS member libraries, please log on http://etd.calis.edu.cn/ and submit
requests online, or consult the interlibrary loan department in your library. 
2. For users of non-CALIS member libraries, please mail to etd@xmu.edu.cn for delivery details.
厦
门
大
学
博
硕
士
论
文
摘
要
库
